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OBSERVATIONAL STUDIES OF CONTEMPORARY
AND PAST CLIMATES

Use of Observational Studies

Observational studies play an important role in three areas: (1) the formulation
of ideas and models of how climate operates, (2) the general validation of
theories and models, and (3) the construction of climate scenarios. Both
contemporary (e.g., this century) and past climatic data sets are useful in all
three areas. The role of contemporary data sets in these three areas is well
known and requires no elaboration. The role of past climatic data sets is
perhaps less generally recognized. An example of the use of past climatic
data is provided by the work of CLIMAP Project Members (1976) in developing
a set of observations of the climate at the time of the last glacial maximum
around 18,000 years before present. In a narrow sense, the charts of ocean-
surface temperature, sea ice, land albedo, and ice-sheet topography can be
viewed as a climate scenario for a glacial world. However, these observations
along with related studies of the time-dependent behavior of climate before
and after glacial maximum (Hays et al., 1976; Ruddiman and Mclntyre,
1979) have also led to significant advances in climate theory, and the data
sets have also been useful for climate-model validation (Gates, 1976).

The C02 sensitivity studies with climate models have indicated that C02-
induced climatic changes might become large in comparison with recent
natural climatic fluctuations. Because the changes may be large, the relative
importance of observational studies of past climatic data is increased. That
is, the short period of instrumental climate records has been characterized
by relatively small variations in climate, none of which match the magnitude
of the ultimate change that might result from a doubling of the atmospheric
C02 concentrations. Only the past climate records can provide material for
observational studies of atmosphere, ocean, cryosphere, and biosphere
variations of the magnitude suggested by the CO2 sensitivity studies.

The status of these observational studies is briefly reviewed in the following
subsections.

Contemporary Climatic Data

The results of the Global Weather Experiment are now being analyzed and
will provide a unique data base for model calibration and validation studies
of one seasonal cycle (Joint Organizing Committee, 1979). Recent progress
in defining the specific characteristics of certain interannual variations (in
particular, the Southern Oscillation) are providing an opportunity for climate
modeling experiments, for validations of short-term climatic variations, and
for improved understanding of the physics of climate.